Intracellular pH of stimulated thymocytes measured with a new fluorescent indicator.
A new fluorescent intracellular pH indicator is described ("quene 1") which is related to the tetracarboxylate Ca2+ indicator based on the quinoline fluorophor ("quin 2"). Quene 1 has excitation and emission maxima at 390 and 530 nm, respectively, and shows a 30-fold increase in fluorescence between pH 5 and 9 with a pK alpha of 7.3. The fluorescence is insensitive to Ca2+ and Mg2+ at free concentrations up to 10(-4) M and to the proportions of Na+ and K+ at total concentrations of Na+ and K+ from 100 to 200 mM. The indicator is loaded into thymocytes using the tetraacetoxymethyl ester derivative which is hydrolyzed in the cells to give the tetracarboxylate anion. Intracellular pH can be measured at intracellular quene 1 concentrations of approximately 0.1 mM and quene 1 does not perturb glycolysis or the ATP level in resting cells at concentrations up to 0.8 mM. The intracellular pH of mouse thymocytes indicated by quene 1 is 7.15 +/- 0.04 and it is insensitive to the concentration of Ca2+ or Mg2+ in the extracellular medium. The intracellular pH decreased when the pH of the medium was lowered by addition of HCl, but was insensitive to NaOH at extracellular pH values up to 8.0. Rapid transient changes in intracellular pH are induced by NH4Cl, NaCO2CH3, or HCO3-/CO2. The thymocytes showed no early changes (within 30 min) in intracellular pH in response to mitogenic concentrations of lectins or 4 beta-phorbol-12-myristate-13-acetate.